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The Rhode Island Statewide Planning Program, Division of Planning, Department of Administration is
established by § 42-11-10, Statewide Planning Program, of the Rhode Island General Laws as the central
planning agency for Rhode Island. The State Planning Council, compsed of federal, state, local, public
representatives, and other advisors, guides the work of the Program. The objectives of the Program are
to:

- prepare Guide Plan Elements for the State

- coordinate activities of the public and private sectors within the framework the State Guide Plan
- assist municipal governments with planning

- advise the Governor and others on physical, social, and economic planningrelated topics.

Further, the Division of Planning is authorized by Rl General Law 42-11-10, known as the Statewide
Planning Program,to study and evaluate the needs of the State for current and future energy supply and
has the following powers:

1. To adopt, amend, and maintain, as an Element of the State Guide Plan an element concerning the
energy supply of the State (including the development of renewable energy resources), energy
access, use, and conservation, human services, and other factors.

2. To adopt, amend, and maintain, as an amendment to an existing Element of the State Guide Plan,
guidelines for the location of eligible renewable e nergy resources and renewable energy facilities
in Rhode Island with due consideration for the location of such resources and facilities in
commercial and industrial areas, agricultural areas, areas occupied by public and private
institutions, and property of the State and its agencies and corporations, provided such areas are
of sufficient size, and in other areas of the State as appropriate.

This publication is based upon publicly supported research and may not be copyrighted. It may be reprinted,
in part or in full, with credit acknowledged to the Division of Planning. Copies of this information are also
available in a format for the physically challenged and in digital format on the Division of Planning website:
http://www.planning.ri.gov . Contact the Division of Planning, One Capitol Hill, Providence, RI, 02908,
and (401) 222-7901 for further information.
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ABSTRACT: Energy 2035 updates the State Guide Plan Element781 adopted in 2002. It is
intended to guide the activities of the Rhode Island Office of Energy Resources
and the Division of Planning. The Plan describes the existing state of Rhode
Il slandds ener gy aswawtpdicies ta imgrove energy seguoity,
cost-effectiveness, and sustainability in all sectors of energy production and
consumption. It is intended to advance the effectiveness of public and private
stewardship of the St at ed@nd identdies activitiesener gy
needed to keep the energy systems on which the state depends functioning
optimally. As an element of the State Guide Plan, this Plan sets forth goals and
policies that must, under state law, be reflected in future updates of
comprehensive community plans.
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EXECUTIVESUMMARY

Energyd its availability, reliability, affordability, and sustainabiltydunder pi ns every
economic and environmental fabric. Virtually all aspects of daily life and economic activity depend on
reliable access to energy: energy supplies our electricity needs, our heating and cooling needs, and our
transportation needs. The impacts of our energy use are far-reaching and consequentiad Rhode Islanders
currently spend approximately $3.6 billion on power and fuel each year, sourced mainly from out-of-region
fossil fuels that annually emit over 11 million tons of greenhouse gases into the atmosphere.

Like many other jurisdictions across the nation, Rhode Island stands at a crossroads. Our existing energy
system exposes the state to excessive risk, costs, and environmental damage. Yet, the resources we use
to power our lights, heat our homes, and fuel our vehicles have scarcely changed for decades. To improve
the quality of our energy system, we need a new app roach. Fortunately, major changes in energy markets,

increasingly costcompetitive technologies, and new models for energy management all bring within reach

the promise of a brighter energy future.

Clearly, this is now the time to act. So how does Rhode Island move forward? The Rhode Island State

nch

Energy Plan (Energy 2035, odrivehdnergyplanaimg)andpdiay dosumant, e 6 s

provides a long-term, comprehensive energy strategy for Rhode Island. The vision of the Plan is to provide
energy services across all sector® electricity, thermal, and transportation 8 using a secure, cost-effective,
and sustainable energy system. The Plan takes an economywi de vi ew of Rhode

highlighting areas and sectors of greatest impact and opportunity. The Plan uses the best available data
and analysis to develop ambitious but achievable goals and performance measure targets for transforming

s |

of

fir

and ¢

Rhode I sl andébés ener gy syst e mofthéartpalities and stratdgiestdPachéeve pr opo s

those goals and identifies activities needed to keep the energy systems on which the state depends
functioning optimally.

Thermal
sector

Transportation
sector

Electric sector

A secure,
cost-effective,
sustainable
energy future

In 2035, Rhode Island provides energy services across all sectors—electricity, thermal,
and transportation—using a secure, cost-effective, and sustainable energy system.
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Energy 2035 contains three main sections, with supporting appendices and technical reports. Each section
addresses a keyquestion central to energy planning in Rhode Island:

1 Part 1: Overview of Energy in Rhode Island: What does Rhode 1 sl an
like today?

1 Part 2: Goals and Performance Measure Targets: What do we want our energy system to
look like in 20357

1 Part 3: Policies and Strategies: How can Rhode Island achieve its vision of a secure, cost

effective, and sustainable energy future?

In Part 1: Overview of Energy in Rhode Island , Energy 2035 examines where Rhode Island is now.
What does Rh o dgy systent leok likedt@day@ The section presents information on energy use
in Rhode Islandd the types, amount, cost, and environmental effects of major fuels and energy resources
usedinallsect or s of Rhode .l sl andds economy

Rhode | sl and&6s eencedsignifiganttransforneatiopsever the past 20 years. Yet during this

time, the applications and sources of energy in the state have remained remarkably similar. The state

continues to rely on energy for three main purposes d electricity, thermal energy, and transportation. Fossil
fuels such as natural gas and petroleum still supply virtually all of the energy needs in each sector. In

contrast, patterns of energy consumption, expenditure, and emissions have changed markedly over time.

During the past decade, energy costs have risen sharply in real terms, carbon dioxide emissions have fallen,
and demand has grown in some sectors while decreasing in others.

Part 1: Overview of Energy in Rhode Island shows thatto d a y , Rhode | sWidemrrki@)s
consumption totals nearly 190,000 trillion BTU. Rhode Islanders spend approximately $3.6 billion on

electricity and fuels to meet thermal and transportation energy needs. Total carbon dioxide emissions top

11 million metric tons.

Electricity Thermal Transportation

v
Residual Fuel Other

Landfill Gas " Biomass Petroleum
2% Propane ;': 1% Products J“E;“"
2%

1%
Natural Gas
' =

Distillate Fuel
15%

63 Trillion BTUs 63 Trillion BTUs 64 Trillion BTUs
$1.1 billion / year $1.1 billion / year $1.4 billion / year
2.9 million tons CO, 3.9 million tons CO, 4.5 million tons CO,

In 2010, RI spent $3.6 billion on 190 trillion BTU of energy, emitting I | million tons of CO2

econon
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In Part 2: Goals and Perform ance Measure Targets , Energy 2035 examines where Rhode Island

wants to go. What do we want our energy system to look like in 2035? This section sets goals and

performance measure targets f or Rhode | slandds energy futug e. They
visionary, yet realistic; bold, yet built on consensus. The Plan goals sketch a vision for an energy system

that advances the human, economic, and environmental well-being of the people, communities, and natural

resources of Rhode Island.

Through the goal- and performance measure target-setting process, the Project Team conducted detailed
research and data-driven analysis to examine tradeoffs associated with alternative energy futures. The
results are striking: Not only can Rhode Island achieve dramatic transformations of existing energy systems,
but there are feasible ways that the State can concurrently address the three primary themes of the Energy
2035 Visiond energy security, cost-effectiveness, and sustainability.

Part 2: Goals and Performance Measure Targets setst h e Pthree pdrfsrmance measure targets
for a secure, cost-effective, and sustainable energy future: Rhode Island can increase sector fuel diversity,
produce net economic benefits, and reduce greenhouse gas emissions by 45 percentby the year 2035.

Increase fuel diversity in each sector
above 2013 levels

A secure,

costeffective,

and Produce economywide net benefits
sustainable

energy future

Reduce greenhouse gas emissions by
45% below 1990 levels

In Part 3: Policies and Strategies , Energy 2035 examines how Rhode Island canachieve its energy
vision of a secure, cost-effective, and sustainable energy future. This section presents a comprehensive
suite of policies and strategies that can assist the State with m eeting the energy security, cost-effectiveness,
and sustainability goals and performance measure targets established in Part 2: Goals and Performance
Measure Targets . The policies and strategies that follow are meant to provide decision makers with a
complete picture of the near- and long-term actions Rhode Island should consider in each sector of the
economyd electric, thermal, and transportation .

A dramatic transformation of Rhode | mneasoratdlysamhitisus st i ng e
action at the state and local levels. To achieve the goals and performance measure targets laid out in the

Plan, Energy 2035r e c o mme n d-sf-the-a b ale b c | dramewoeknThis frapework centers on

strategic investments that provide long-term energy, economic, and environmental benefits, setting Rhode

Island firmly on a path to a lower -risk, lower-cost, and lower-impact energy future.

Part 3: Policies and Strategies presents Rh o de | s {ofathedlioge claah energy framework to
maximize energy efficiency in all sectors; promote local and regional renewable energy; develop markets
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for alternative thermal and transportation fuels; make strategic investments in energy infrast ructure;
mobilize capital and reduce costs; reduce greenhouse gas emissionsand lead by example.

Energy Thermal & q Cost- q
m

Maximize Energy Pro_mote Socalon DeveI?p WL (7 WEe Str?tegn: Mobilize Capital and Reduce Greenhouse Gas
oA A Regional Renewable Alternative Thermal and Investments in Energy P
Efficiencyin all Sectors . Reduce Costs Emissions
Energy Transportation Fuels Infrastructure

Continue Electric &Natural
o

Maturethe
Renewable Thermal
Market

Enhance Energy
Emergency
Preparedness

Expand Financing &
InvestmentTools Continue
Participating in

Expandthe
Renewable Energy
Standard

Reduce the Soft
Costs of Renewable
Energy

Expand Use of

A Modernize the Grid
Biofuels

Improve Fuel Efficiency &
Reduce Vehicle Emissions

Expand Renewable
Energy

Develop a Carbon

D Promote Address Natural Address H\gh & Reduction Strategy
Alternative Fuel & Gas Leaks Volatile Regional
Improve Combined Heat and Electric Vehicles Energy Costs
Power Market

Lead by Example

The Planés findings send a cl ear me s-asagua coursthfadien
that increases energy security risks to the state, costs more than viable alternative paths, and fails to meet
our obligation to mitigate the worst consequences of global climate change. Because the impact of long -
term planning and investment choices will reverberate for decades to come, we must be especially prudent
and strategic as we address the weighty energy policy decisions that face us today.

s |

and
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| NTRODUCTIONAND VISION

Energyd its availability, reliability, affordability, and sustainability & underpins every inch of o u r stateobs

economic and environmental fabric. Virtually all aspects of daily life and economic activity depend on
reliable access to energy: energy supplies our electricity needs, our heating and cooling needs, and our
transportation needs. The impacts of our energy use are far-reaching and consequentiald Rhode Islanders
currently spend approximately $3.6 billion on power and fuel each year, sourced mainly from out -of-region
fossil fuels that annually emit over 11 million tons of greenhouse gases into the atmosphere.

Like many other jurisdictions across the nation, Rhode Island stands at a crossroads. Qur existing energy
system exposesthe state to excessive risk, costs, and environmental damage. Yet, the resources we use
to power our lights, heat our homes, and fuel our vehicles have scarcely changedfor decades To improve
the quality of our energy system, we need a new approach. Fortunately, major changes in energy markets,
increasingly costcompetitive technologies, and new models for energy management all bring within reach
the promise of a brighter energy future.

Clearly, this is now the time to act. So how does Rhode Island move forward? The Rhode Island State
Energy Plan (Energy 2035, orthe Planjt he st at e -@rivenfenergysplannoh@andpolicy document,
provides a long-term, comprehensive energy strategy for Rhode Island. The vision of the Plan is to provide
energy services across all sector$ electricity, thermal, and transportation 8 using a secure, costeffective,
and sustainable energy system (Figure 1). The Plan takes an economywi de vi ew of Rho
use, highlighting areas and sectors of greatest impact and opportunity. The Plan uses the best available
data and analysis to develop ambitious but achievable goals and performance measure targets for
transforming Rhode | sl andés energy sy st sate-of-thé-arn policiesyand
strategies to achieve those goals and identifies activities needed to keep the energy systems on which the
state depends functioning optimally.

Thermal
sector

Transportation
sector

Electric sector

A secure,
cost-effective,
sustainable
energy future

In 2035, Rhode Island provides energy services across all sectors—electricity, thermal,
and transportation—using a secure, cost-effective, and sustainable energy system.

Figure 1. The Energy 2035 Vision Statement: In 2035, Rhode Island will provide energy services across
all sectors 0 electricity, thermal, and transportation 8 using a secure, cost -effective, and sustainable
energy system.

t
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The Plan contains an introduction, three primary sections, two appendices and two technical reports:

1. Introduction and Vision: This section introduces the Energy 2035 Vision Statement and
describes the structure, approach, and major findings of the Plan.

2. Part1l: Overview of Energyin Rhode Island : This section presents information on energy use
in Rhode Islandd the types, amount, cost, and environmental effects of major fuels and energy

resources used in all s e ¢ t The section &lso Rummarizes thesmajarn d 6 s
framey

components of Rhode | sl andds existing policy
3. Part 2. Goals and Performance Measure Target s: This section sets measurable goals and
performance measure targets for achieving an energy system that advances the human, economic,
and environmental well-being of the people, communities, and natural resources of Rhode Island.
4. Part3: Policies and Strategies : This section lays out a comprehensive implementation plan for
meeting the P | a godls and performance measure targets.
5. Appendix A:Rhode Island Energy Laws: This appendix provides detailed summaries of Rhode
Il slanddés major energy | aws.
6. Appendix B: A Portfolio of Strategies : This appendix presents a more detailed overview of

each strategy in the format of a concise fApolicy

7. Technical Report # 1: Business -as-Usual Forecast (ENE) : This forecast projects energy
demand, prices, expenditures, and carbon dioxide emissions in Rhode Island through 2035,
assuming no changes in existing or planned federal, regional and state energy policies and
estimated resource availability.

8. Technical Report # 2: Scenario Modeling (Navigant Consulting): This analysis offers three
alternative energy futures for Rhode Island, with changes to resources spanning the electric,
thermal, and transportation sectors, relative to the Business-as-Usual (BAU) forecast.

In 2013 and 2014, t he Project Team, composed of staff from the Rhode Island Office of Energy Resources
(OER) and the Division of Planning (DOP), worked with a 20 -member Advisory Council, stakeholder groups,
and a consultant team to undertake research and analysis for the Plan. The final Plan incorporates the
results of primary research, as well as feedback received at over a dozen meetings with stakeholders from
state and local government, utilities and regulators, private sector and industry, and consumer and

environmental advocates, as shown in Table 1.

Table 1. Energy 2035 stakeholders

Project Team

w Office of Energy Resources (OERJoject Management & Report Authorship
w Division of Planning (DOPR)Guidance on State Guide Plan Integration

Consultant Team

w ENE (Environment Northeast) BusinessasUsual Forecast
w Navigant Consulting Scenario Modeling

Advisory Council

w Twenty members with subject matter expertise in energy

w Representatives from poliayaking bodies, regulatory bodies, utility providers, energy users, municipalities,
environmental advocacy groups, and industry

Implementation Group

w Stakeholders with subject matter expertise in each energy sector: electricity, thermal, and transportation

ec

br
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In developing the Plan, the Project Team and Advisory Councilacknowledged that no crystal ball can predict
the future. Major changes in energy markets have occurred in the decade since the adoption of Rhode
| sl and®d s yplansant2002:rt ke rdgmestic natural gas revolution; precipitous drops in the cost of
renewable technologies; and widespread economic retirements of regional coal, oil, and nuclear generating
units. Just as no one could have anticipated these developments ten years ago, so too can no one know
what new market drivers will emerge to re-shape our energy system in the coming years and beyond.

To reflect the uncertainties associated with forecasting for a dynamic energy system, the Project Team and
Advisory Councildeliberately chose a directional approach, rather than a specific approach, in establishing
the P | a vistbs, goals, and strategies. Wi t h t he wunder st a medvronggbuttstnetre i al | mo
useful,& the Team structured a data-driven scenario modeling analysis that would help policy makers
understand order-of-magnitude impacts and sensitivitieso that is, the range of credible outcomes Rhode
Island might expect from strat egic investments in alternative demand and supply of energy resources The
team developed goals and performance measure targets that were quantitative enough for meaningful

measurement, but not specific enough to risk

immediate irrelevance. The team proposed a Whenever | run into 4 proble
comprehensive set of policies and strategiesto improve I always make it bigger.

Rhode l'slandbs energy | can never solve it by trying to make it

performance measure targets set in the Plan, but shied smaller, but if | make it big enough, | can

away from prescriptive actions and discrete tactics, begin to see the outlines of a solution.

which will be addressed in the implementation of the --Dwight D. Eisenhower

plan, including development of policy and program

design.

A directional approach, however, does not mean the approach was cautious. The Plan sets bold and

ambitious performance measure targets f or transforming Rhode offerts andos
commensurately aggressive strategies. The Plan shows that Rhode Island can increase sector fuel

diversity, produce net economic benefits , and reduce greenhouse gas emissions by 45 percent

(below 1990 levels) by 2035 with an fiall -of -the -above 0 clean energy framework to:

Maximize en ergy efficiency in all sectors

Promote local and regional renewable energy

Develop markets for alternative th ermal and transportation fuels
Make strategic invest ments in energy infrastructure

Mobiliz e capital and reduce costs

Reduce greenhouse gas emissions

Lead by example

=A =4 =8 -8-4_-a-9

The P | afindirgs send a clear message: Rhode Island cannot afford a businessas-usual course of action
that increases energy security risks to the state, costs more than viable alternative paths, and fails to meet
our obligation to mitigate the worst consequences of global climate change. Because the impact of long-
term planning and investment choices will reverberate for decades to come, we must be especially prudent
and strategic as we address the weighty energy policy decisions that face us today. At the same time, the

P 1 a n 6-sange ariangation is not meant to preclude near - and intermediate-term steps that can be taken
to ensure the opti mal mai ntenance of Rhode I sland and

5 George E.P. Box, British mathematician well known for his work in quality control studies and time series analysis.
See Box, George. E. P., and Draper, Norman R., (1987), Empirical Model Building and Resmnse Surfaces John Wiley
& Sons, New York, NY:p. 424.
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With the completion of the Plan, Rhode Island is now armed with the data and information it needs to
direct energy policy efforts to improve the energy security, cost -effectiveness, and sustainability of the
stateds ener gy syst e nshedAHe wdrkchasgustbegine Pl an i s f i n
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PART 1: OVERVIEW OFENERGY INRHODEISLAND

What does Rhode | sl and d&mlay?This sectign preserdstinformatioroon k&nerflyiuse e
in Rhode Islandd the types, amount, cost, and environmental effects of major fuels and energy resources
used in all sectors of Rhode | slandds economy. The se
Rhode I sl andés existing policy framework for addressin

Rhode I sl andbds economy has nealopsoverthepast@yeass. Yetdurihgithisant t r a
time, the applications and sources of energy in the state have remained remarkably similar. The state

continues to rely on energy for three main purposes é electricity, thermal energy, and transportation. Fossil

fuels such as natural gas and petroleum still supply virtually all of the energy needs in each sector. In

contrast, patterns of energy consumption, expenditure, and emissions have changed markedly over time.

During the past decade, energy costs have risen sharply in real terms, carbon dioxide emissions have fallen,

and demand has grown in some sectors while decreasing in others.

Today, Rhode | s | awdedenhergy eonstmptiomiotals nearly 190,000 trillion BTU.
Rhode Islanders spend approximately $3 .6 billion on electricity and fuels to meet thermal and
transportation energy needs. Total carbon dioxide emissions top 11 million metric tons.

Electricity Transportation

Landfill Gas.
2%

63 Trillion BTUs 63 Trillion BTUs 64 Trillion BTUs
$1.1 billion / year $1.1 billion / year $1.4 billion / year
2.9 million tons CO, 3.9 million tons CO, 4.5 million tons CO,

|
4‘1 2010, RI spent $3.6 billion on 190 trillion BTU of energy, emitting || million tons of CO>

Growing concerns about the security, cost, and sustainability impacts of energy use have placed energy

issuesatt he forefront of Rhode I slandbés public policy agen
the central role that energy plays in shaping the stat
makers have enacted ambitious energy policies and programs, primarily in the areas of energy efficiency

and renewable energy. Due to the multidimensional nature of energy planning, management, and

oversight, the implementation of these programs involves a wide range of state agencies and boards.

Part 1: Ov erview of Energy in Rhode Island details the different components and characteristics of
Rhode I slandés whole energy system, individual end use
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METHODS ANDPROCESS

To characterize Rhode |Ilsdmsd 6Fsr cejneeatgyT epam fande ,Advhies dr y
broad sectors of energy use in Rhode Island: electricity, thermal, and transportation ¢ (Figure 2). Each

sector represents a category of fend used energy const
and fuelsd primarily fossil fuels such as natural gas and petroleumd supply most energy needs in each

sector.

_. wWK2RS LaflryRQa St SOGNAROAGE aSOiz2NI O2
E|eCtr|C|ty consumption such as lighting, air conditioning, appliances, and space
and water heating.

wwK2RS LaflyRQa GKSNX¥YIf aSOG2N) O2 YLINR.
Thermal and commercial buildings, primarily for space and water heating, and
industrial sector fuel consumption to generate process heat.

WWK2RS LaAfFYRQ&a GNIYALRNIFGAZ2Y &aSO02 N
goods and people throughout the state.

Transportation

Figure 2. Rhode | sl andbés energy use sectors.

The Project Team and Advisory Council then selected metrics to characterize how energy use has changed
in the state over time. The Project Team examined the composition of energy supply by source,
expenditures on energy, energy prices, and carbon dioxide emissions. These metrics provide information
about energy system impacts on energy security, cost-effectiveness, and sustainability. These three areas
of interest for energy planning are the three primary themes of the Energy 2035 Vision Statement.

The main sources of information used to gather data on
Information Administration (EIA), the Independent System Operator of New England (ISO -NE), National
Grid, and the Rhode Island Energy Assurance Plan (EAP).

6 Electricity can also be used in thermal and transportation end use applications, such as electric heating or electric
vehicles. In Rhode Island, however, such applications account for only a minor portion of overall historical thermal or
transportation energy consumption. For the purposes of this section, these applications are counted as end use
consumption in the electricity sector.

10
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ENERGYSUPPLY ANO NFRASTRUCTURASSETS

Few indigenous energy resources exi st in Rhode 1sland
resource is actually on the demand sided energy savings achieved through invesments in energy efficiency.

After energy efficiency, Rhode Island is virtually entirely dependent on imported fossil fuels (natural gas

and petroleum products) for supplying in -state electric generation, thermal energy, and transportation

fuels. Renewable energy resources such as wind and solar comprise a very small, but growing, portion of

the stateds energy portfolio. The state relies on con
infrastructure for reliable access to energy, including a regional electric grid managed by ISO New England,

an extensive interstate natural gas pipeline delivery system, and shipments of petroleum products into the

state. The following section provides an overview of the major sources of energy supply and associated

infrastructure assets in Rhode Island.

ENERGYEFFICIENCY
Rhode I slanddés Afirst fuelodo is energy efficiency. I n g
consumers, businesses, and instituti oso:urwdicepfiomsour ces

natural gas, petroleum, renewable energy, etc.) or reducing energy demand (fi n e g a-hwarsd6t pr oduc e d
from energy conservation or investments in energy efficiency). As a matter of public policy, Rhode Island
prioritizes the latter d energy efficiencyd by requiring electric and gas distribution companies to invest in all
cost-effective demand reduction measures (for example, higher efficiency lighting, HVAC systems, and
appliances; insulation; air-sealing) before acquiring more expensive, conventional supply resources for end

uses. The r eslotsto fPrtolcius efiMleenatsdt r esource acqui sition st
that maximizes the use of the lowest-risk, lowest-cost, and arguably most sustainable energy resource
available: energye f f i ci ency. For more i nf orCoshRrdacloemendpolicishseed e | s | a

the section Current Policy Framewor k.

Energy efficiencydés contribution to Rhode | slandds ovel
as of 2013, a decade®-worth of demand reduction investments made through the ratepayer -funded electric

energy efficiency program supply appr oenagrgyaeeds (Figurel 2 per cC
3).

Cumulative Savings from Energy Efficiency in Rhode Island

10,000
9,000

7,000

Past 10 years

of savings from
| ratepayer funded

Energy Efficiency

programs

6,000 +

5,000

GWh

4,000
3,000 +

2,000

1,000
O

2014 Electric Cansumption

Source: EERMC 2014 Annual Report

Figure 3. The role of energy efficiency since 2000, and its cumulative effects on energy use in Rhode
Island.

11
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ELECTRICITY

The electricity consumed in Rhode Island homes, businesses, and institutions is generated at power plants,

transported through a network of high -voltage transmission lines, and distributed via local poles and wires

to end users. Rhode | sl and 6 s geerkgiorat powecgad congposeddbfnioe connec
than 350 generating resources (natural gas, coal, and oil-fired power plants; hydroelectric dams; nuclear

stations; biomass plants; and renewable energy units like wind and solar), 8,000 miles of transmission

lines, and 6.5 million households and businesses that create electric demand throughout New England.’

Half a century ago, individual Avertically integrated?o
regulated monopolies, handling every aspect of providing electricity: generation, transmission, and

distribution.  The fully integrated regional electric grid we know today is the result of decades of

infrastructure investment and regulatory reform, culminating in electricity deregulation during the 1990s.

Today, New Englandds power g r-NE] the regioraleinmdépenddntl systerma n a g e d
operator. Created by the Federal Energy Regulatory Commission (FERC) in 1997, ISENE oversees minute

to-minute dispatch of electricity on the bulk power system , administers the regional wholesale electric and

capacity markets, and manages system planning.

Although ISO-NE is responsible for coordinating the interstate flow of power, retail delivery of electricity to
consumers within individual states falls to electric distribution companies. Today, three such companies
operate in Rhode Island. National Grid, the largest of the three, manages the distribution system for 99
percent of the state, serving 486,000 electricity customers with a network of more than 6,000 miles of
distribution lines.® Block Island Power Company and the Pascoag Utility District serve the remaining areas
on Block Island and in western Burrillville, respectively. All electric distribution companies in the state are
regulated by the Rhode Island Public Utilities Commission (RIPUC).

Rhode I sl andés restructured retail electric market all
power provider for their electricity service, while still relying on the local electric utility for distribut ion

service. El ectric distribution companies are required by st
resorto electric service for customers who do not el e
retailer. As of 2012, competitive suppliers served approximately 35percentof Rhode | sl andods el ec

Rhode Island is home to approximately 2 gigawatts (GW) of electric generating capacity ( Figure 4). Most
of these power plants are owned and managed by merchant (non -utility) generation companies. Virtually

all major generating facilities in the state use natural gas as the primary fuel. In 2011, natural gas-fired
generation accounted for approximately 98 percent of in-state generation capacity. ! Many small,
distributed renewable energy systems also exist in Rhode Island. These systems harness the power of
indigenous, renewable sources ofenergy such as the sun, wind, and water. SeeFigure 7 for a list of existing

distributed renewable energy facilities in Rhode Island.

7 http://www.iso _-ne.com/nwsiss/grid_mkts/elec_works/index.html

8 http://www.iso _-ne.com/aboutiso/co_profile/history/index.html

9 http://www.ripuc.org/eventsactions/docket/4473 -NGrid-Electric-ISR-2015(12-19-13).pdf
10 http://www.ripuc.org/utilityinfo/PUC _-RESAnnualReport2012Rev(3-25-14).pdf

11 Form EIA-860.
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Nameplate
Power Plant Capacity (MW) Primary Fuel Dual Fuel Capability
Entergy Rhode Island State Energy LP 596 Natural Gas
Manchester Street 515 Natural Gas Distillate Fuel Oil
Tiverton Power Plant 272.5 Natural Gas
Ocean State Power 254.2 Natural Gas Distillate Fuel Oil
Ocean State Power Il 254.2 Natural Gas Distillate Fuel Oil
Pawtucket Power Associates 68.8 Natural Gas Distillate Fuel Oil
Rhode Island LFG Genco 33.4 Landfill Gas
Toray Plastics 12.5 Natural Gas
Central Power Plant 10.7 Distillate Fuel Oil, Natural Gas
Rhode Island Hospital 10.4 Natural Gas Residual Fuel Oil
Block Island 9.6 Distillate Fuel Oil
Brown University Central Heating 3.2 Natural Gas Residual Fuel Oil
Total 2,041

Source: EIA-860 Annual Electric Generator Report

Figure 4. Major power plants in Rhode Island, their fuel mix, and the capacity they deliver.

NATURALGAS
Natur al gas plays a cruci al rol e i n -shie eleckic generitiem d 6 s e n e
relies on natural gas as a fuel source. Gas also supplies the majority of in-state thermal energy needs.

Natural gas is not a fuel indigenous to New England. Gas brought into the region originates primarily from
production in the Appalachian region, the Gulf Coast, and to a lesser extent, Canada? The vast majority
of natural gas consumed in Rhode Island arrives via pipelines developed and operated by the Algonquin
Gas Transmission Company and the Tennessee Gas Pipeline (TGP) Companyigure 5). The remainder is
transported as liquefied natural gas (LNG) to the state via tanker trucks. The Algonquin Gas Transmission
is an interstate pipeline that transports natural gas from New Jersey throughout New England. The TGP is
a major interstate pipeline that extends from the Texas / Mexico border to eastern Massachusetts.

Nati onal Gri d, Rhode I slandés only natural gas distrib
end users in the state. The local gas distribution system operated by National Grid serves approximately

257,000 residential, commercial, and industrial customers using a network of over 3,200 miles of mains. 3

National Grid also owns and operates three LNGstorage facilities in the state. 4

12 Rhode Island Office of Energy ResourcesEnergy Assurance PlapJune 29, 2012, Section 7.

13 Rhode Island Public Utilities Commission data, http://www.ripuc.org/eventsactions/docket/4474 -NGrid-GasISR-
2015(12-20-13).pdf.

14 Energy Assurance PlanSection 7.
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Figure 5. Natural gas pipelines in Rhode Island

PETROLEUMPRODUCTS

Petroleum-based fuels used in Rhode Island include gasoline, distillate fuel, propane, kerosene, residual
fuel oil, and jet fuel. Petroleum products supply fuel needs mainly in the thermal and transportation sectors,
and to a lesser extent, in the electric sector (for natural gas plants in the state with dual fuel capability,
see Figure 4).

Petroleum-based fuels are not locally produced in Rhode Island. The state receives shipments of refined
petroleum product via six marine import terminals in East Providence, Providence, and Tiverton (Figure 6).
Most of the product arriving at the terminals is subsequently trucked to end users in Rhode Island, eastern
Connecticut, and parts of Massachusetts!® The East Providence Exxon Mobil terminal owns and operates
the sole refined products pipeline in the state, a small -diameter pipeline that transports product up to the
Springfield, Massachusetts, terminal.

Rhode Island does not regulate retail sales of petroleum products. Gasoline operationsd production,
refining, and retail salesd can be vertically integrated, with large companies such as Exxon and Sunoco
transporting, refining, and selling the fuel through their filling stations. Over time, major oil companies have

increasingly moved out of the retail business, with franchised dealers and other independent retailers
assuming responsibility for retail operations. Distillate fuel, kerosene, and propane sales are managed

15 Energy Assurance PlanSection 8.

14
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primarily by local fuel dealers who sell product to residential and commercial customers. Some large
commercial and industrial customers who have on-site reserves purchase fuel directly from wholesale
distributors.

N

To Springﬁelrd,
MA Terminal

Exxon Mobil
Products Pipeline

wm Diameter

RHODE ISLAND MASSACHUSETTS

Providence R
Metro Area Capital
1,000,000
O
Sprague Ene 486,000Q
piag Motiva 1,550,000
Global 474,000
xxon Mobil 1,000,000
Total Refined Products Storage Capacity ‘
= 5,035,000 Barrels
Inland Fuel 525,0000
Source.: Rhode Island Energy Assurance Plan
Figure 6. Rhode | sl andds marine import terminals, and the

refining terminal.

RENEWABLEENERGY

Renewable energy resourcesd wind, solar, hydropower, biomass, and othersd can be used to generate
electricity with minimal environmental impact, compared to fossil fuel-fired power plants. Some renewable
energy resources such as solar, geothermal, and biofuels have applications in the thermal and / or
transportation sectors as well. Until recent years, the use of renewable energy in Rhode Island was
negligible. During the past decade, the enactment of state laws and programs have stimulated a nascent
market for renewable energy in Rhode Island. The most significant of these changes include the Renewable
Energy Standard (RES), the LongTerm Contracting Standard for Renewable Energy (LTC), the Distributed
Generation Standard Contracts Program (DG), Net Metering,the Renewable Energy Growth Program (REG),
and the Renewable Energy Fund (REF)For mor e i nformation on Rhode
see the section Current Policy Framewor k.

Renewable energy resource potential is modest in Rhode Island compared to other regions of the country.

Nevertheless, important in -state opportunities exist for developing renewable forms of energy. The St at e 6 s

most significant renewable energy resource from a power production standpoint is offshore wind . The 2007
RIWINDS study, commissioned by the Rhode Island Economic Development Corporation (now the Rhode
Island Commerce Corporation or Commerce RI), concluded that over 95 percent of the wind energy
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resources available to Rhode Island are located offshore.® Subsequent renewable energy resource
assessments conducted in 2012 through the Renewable Energy Siting Partnership (RESP) helped quantify
the resource opportunities for land -based wind, small hydropower on existing dams, and solar photovoltaic
projects located on landfills throughout the state. 17 Further references and information on the resource
potential of different forms of renewable energy resources can also be found in Technical Report #2: Rhode
/sland State Energy Ran Scenario Modeling Executive Summary & Resultsand in Part 2: Goals and
Performance Measure Targets .8 Currently commercially-available renewable energy technologies in
Rhode Island include wind, solar, hydropower, and biomass. In the future, markets may develop for
emerging technologies such as wave and tidal power, however, at present, no such installations exist in
the state.

As of December 2013, more than 340 distributed renewable energy systems representing approximately
29 MW of hydropower, solar, and wind capacity were installed in the state ( Figure 7).

Technology Capacity (kW)# of Systems
Small Hydro
All sizes 6,656 7
Solar Photovoltaic
50 kW & under 1,866 296
>50 kW 11,147 15
13,013 311
Wind
50 kW & under 94 11
>50 kW 9,060 12
9,154 23
Grand Total 29,005 341

Source. National Grid, FERC

Figure 7. Renewable energy systems in Rhode Island

Wind

Wind turbines use the energy of moving air to generate electricity. Turbines produce more power at higher
wind speeds, which are typically found in areas with high elevations and low surface roughness. In Rhode
Island, the most significant wind energy resources are concentrated in areas along the coast and offshore
in ocean waters.

The use of wind to generate electricity is a relatively new undertaking in Rhode Island. The first commercial -
scale wind turbine was installed in 2006 at the Portsmouth Abbey. As a small and densely populated state,
Rhode Island does not lend itself to large onshore wind farms of the type seen in the Midwest and western
states. Il nstead, Rhode | sl andds wi n-dcalgpamneercial projgcts nt i al
consisting of one or a few wind turbin es, and in offshore wind farms. As of December 2013 the Ocean

16 http://sbe.umaine.edu/avian/Assets/Monitoring%20Network%20PDFs/ReportsPDFs/RIWINDSReport_2007.pdf

17 http://seagrant.gso.uri.edu/coast/resp.html

18 See pages 6287 in Technical Report #2. Rhode Island State Energy Plan Scenario Modeling Executive Summary &
Results and Figure 25 in Part 2: Goals and Performance Measure Targets

16


http://sbe.umaine.edu/avian/Assets/Monitoring%20Network%20PDFs/ReportsPDFs/RIWINDSReport_2007.pdf
http://seagrant.gso.uri.edu/coast/resp.html

State Guide Plan Element:  Energy 2035 October 8, 2015

State had an estimated installed wind capacity of approximately 9 MW, with 12 systems larger than 50 kW
(see Figure 7). Although no offshore wind installations currently exist in Rhode Island, Deepwater Wind
LLCbegan construction on their proposed five-turbine, 30 MW wind farm in state waters off the coast of

Block Island in 2015*°. A much larger offshore wind project & up to 1,000 MW3 is planned for development
in federal waters off of Rhode Island and Massachusetts®.

Siting wind energy projects involves a careful consideration of both the available wind resource and the
potential impacts a project may pose to the surrounding area. A number of public -private partnerships and
state initiatives have evaluated siting considerations associated with offshore and onshore wind in Rhode
Island. These efforts include the Ocean Spedal Area Management Plan (SAMP), the Division of Planning
(DOP) Wind Siting Guidelines, and the Renewable Energy Siting Partnership (RESP).

The Ocean Special Area Management Plan (SAMP)is a planning and regulatory development process
conducted by the Coastal Resources Management Counci{CRMC)to promote, protect, enhance, and honor
existing human uses and natural resources in the coastal waters of Rhode Island, while encouraging
economic development, creating renewable energy siting zones, and facilitating the coordination of state
and federal decision making bodies. Adopted October 19, 2010, the Ocean SAMP informed the siting of

Rhode I sl andés first offshore wiandwilfdigectthe futare sgtingaft e wat er

utility -scale wind farms in Rhode Island Sound.

In 2012, the Division of Planning (DOP) released a t
Wi nd Ener g Yy wBighgut ferimguidalines for siting wind turbines in municipalities. DOP produced

this report as part of an overarching statutory charge to develop siting guidance for the location of

renewable energy facilities in the state. The law directed the DOP to consider standards and guidelines for

the location of eligible renewable energy resourcesand facilities with consideration for the location of such

resources and facilities in commercial, industrial, and agricultural areas, areas occupied by public and

private institutions, and property of the State, and in other areas of the state as appropriate . OER wiill
coordinate with DOP on these guidelines and issue updated wind siting guidance for municipalities in the

future as new data and information on siting impacts emerge.

In response to questions about the effects that the increased development of renewable energy may have
on the people and communities of Rhode Island, the State initiated the Renewable Energy Siting Partnership
(RESP¥ in 2011. The RESP spearheaded a statewide conversation among residents, municipalities, and
other stakeholders about the benefits and impacts of renewable energy development in the state. The
RESP evaluated impacts of landbased wind turbines on bird and bats, scenery, cultural value, property
values, and public safety, as well as acoustic, shadow flicker, and electromagnetic interference impacts.
The RESP also performed an analysis of modeled wind speed values and confirmed modeled estimates with
data collected at specific sites. Drawing on analysis of impacts and wind resource data, the RESP performed
a siting analysis to visualize the distribution of wind energy opportunities an d constraints around the state.
Finally, a AWind Energy Siting T-eupdorbtoohlzasstakbeolegsdcanp e d as
use to assess the estimated power production and siting impacts of proposed wind projects.

19 http://dwwind.com/block_-island/

20 http://dwwind.com/dww -deepwater-one/

21 hitp://seagrant.gso.uri.edu/oceansamp/

22 pittp://www.planning.ri.gov/documents/LU/Wind%20Energy%20 FacilityGuidelines_June2012_.pdf
23 http://www.crc.uri.edu/projects_page/rhode -island-renewable-energy-siting-partnership-resp/
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Solar

Many technologies can harness the energy produced by the sun. The simplest application of solar power,
called passive solar uses building design principles to collect, store, and distribute solar energy as heat.
More complex, active solar systems can generate heat for water or space heating (solar thermal), or
produce electricity directly from sunlight using receptor panels (photovoltaics, or PV).

Solar PV systems produce the most energy in locations with superior access to the radiant light or heat
energy of the sun. The quality of the solar resource in a given area depends on topography, weather, time

of day, season, latitude, and the changing distance and orientation between the Earth and sun. The average
annual photovoltaic solar radiation in New England ranges between 3 and 4 kWh per square meter per day.

In Rhode Island, solar PV systems are in place throughout the state on residences, public and municipal

buildings, businesses, non-profits, and commercial properties. At various times during the past decade,

state tax credits and/or rebates supported the development of limited numbers of solar systems in the

state. Inrecentyears, t he prospects for Rhode | withahedrédasionsfaHear mar k
Distributed Generation (DG) Standard Contracts Program and the Renewable Energy Growth (REG)

Program. These programs are leading to a dramatic increase in the number of solar systems constructed

in the state. As of December 2013 the Ocean State had an estimated installed solar PV capacity of 13 MW,

with more than 300 known installations (see Figure 7).

Hydropower
Hydropower systems convert the energy of water flowing downstream in to electricity to generate power .
In Rhode Island, limited hydropower resources exist duetothe st at eds fl at, coastal terrai

of large rivers. Because of this, the principal opportunity to develop hydropower generation in Rhode Island
lies in co-locating new projects on existing dams. Rhode Island waterways contain significant numbers of
dams (more than 742 are known to exist) ; however, only a handful are likely suitable for development.

Most studies estimate total state hydropower potential at approximately 10 to 20 MW. As of December
2013, seven permitted hydroelectric facilities exist in Rhode Island, with a combined authorized capacity of
6.7 MW (see Figure 7).

Biomass
Biomass® organic matter such as plants, residue from agriculture and forestry, and the organic component
of municipal and industrial wastesd can be used to generate electrical power. Rhode | sl andbds | a

renewable energy facility, located at the Central Landfill in Johnston, is a 33.4 MW combined cycle unit
fueled by landfill gasd a biomass energy source?. In recent years, this facility produced between 1 and 2
percent of the electricity generated in Rhode Island.

24 http://lenerqy.gov/sites/prod/files/2013/11/f5/chp_landfillgas_casestudy.pdf
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ENERGYUSE ANDHISTORICALTRENDS

Rhode Island relies on energy for three major purposes: end use electric consumption, thermal energy

demand, and transportation applications (Figure 8) . The stateds energy consumpt i
among the three main areas of energy use; however, different sources supply demand in each sector. The

electric sector is highly dependent on natural gas, whereas the transportation sector is virtually entirely

dependent on petroleum fuels such as gasoline and distillate fuel (diesel). Both natural gas and petroleum

fuels (for example, No. 2 home heating oil) supply thermal energy needs. Because petroleum fuels are

higher cost and more carbon intense relative to natural gas, energy expenditures and emissions are higher

in Rhode Islandés ther mal and transportation sectors
subsection provides an overview of energy use and historical trends in each end use sector of Rhode

| sl and o so eedre,nhermal, and transportation.

Source: EIA SEDS, EIA923

Figure 8. Rhode | sl andbs tot al energy profile.

WHOLEENERGYSYSTEM

Rhode Island is a small state, with the second-to-lowest total energy consumption in the nation. 2> The state
ranks lowest in the country for per -capita energy use, in part because it lacks heavy industry, relative to
other states.?®

Rhode | sl ssecthr&ensumptionoffuels reflects the central role of two major fuels: natural gas in
the electric and thermal sectors and gasoline in the transportation sector ( Figure 9). The remaining

25 http://www.eia.gov/state/seds/data.cfm?incfile=/state/seds/sep_fuel/html/fuel_te.html&sid=US&sid=RI
26 hitp://www.eia.gov/state/?sid=RI .
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